Arrest of cell cycle by amida which is phosphorylated by Cdc2 kinase.
Amida was first isolated from a rat hippocampal cDNA library as an Arc-associated protein. Although previous studies have shown that Amida mRNA is predominantly expressed and developmentally regulated in rat testis and overexpression induces apoptosis, the function of Amida remains unclear. In this study, we found that overexpression of Amida inhibited cell growth. Flow cytometry analysis showed that Amida caused cell cycle inhibition in the S-phase and blocked cell cycle from entry into mitosis. Attempting to elucidate Amida effect on the cell cycle, we found that Amida was interacted with Cdc2 in mitosis and Amida's overexpression resulted in a decrease in Cdc2 kinase activity. In addition, Amida showed DNA-binding ability with DNA-affinity column chromatography. A region (aa, 76-189) between the two nuclear localization signals was found to be responsible for cell growth inhibition and DNA-binding activity, implying that DNA-binding activity may be necessary for Amida to repress cell cycle. Moreover, Amida was phosphorylated by Cdc2 kinase in vitro and Ser-180 of Amida was identified as the phosphorylation site. Furthermore, AmidaS180G (eliminate phosphorylation of Ser-180) showed stronger DNA-binding activity. Taken together, the data suggest that Amida may play an important role in cell cycle and may be partly regulated by Cdc2 kinase.